This study aimed to determine the frequency of work-related musculoskeletal discomforts (WMSDs) observed in veterinarians and the risk factors that may bring about these. Two hundred and seven veterinarians working in three provinces in south west Turkey were included in the study. The demographic and occupational information on the participants was recorded. The Modified Nordic Musculoskeletal Questionnaire was used to evaluate the musculoskeletal problems of different body parts, which cause difficulties at work and result in staying away from work. 49.8 % of veterinarians mostly have problems with lower back, 41.1 % with back, and 39.1 % with neck. The frequency of WMSDs tends to increase with the progress of professional experience. Three work-related activities during which veterinarians experience most difficulties while at work are obstetric procedures (28 %), vaccination (25.6 %), and driving (23.2 %). It is statistically significant that arm problems are observed more in veterinarians working with large animal types (p<0.05). The high level of job related stress and low job satisfaction statistically significantly affect the formation of WMSDs (p<0.05). The study showed that a large number of veterinarians experienced work-related musculoskeletal pain and discomforts that could be caused by some physical and psychosocial risk factors. Therefore, it is recommended for veterinarians to receive education on ergonomics and exercise from the beginning of their professional lives to prevent WMSDs.
profession requiring strength and entailing a high risk of injury (10) (11) (12) . Some physical and psychological risk factors such as a static or bad posture, repetitive work or work requiring excessive strength, standing for a long time during surgical operations, rectal palpation, obstetric procedures, lifting animals, driving, using computer, time pressure, job stress, career status, overtime work are connected to musculoskeletal discomforts observed in veterinarians (6, 7, 13, 14) .
Literature reports that 33 % of veterinarians work in an abnormal posture and 15 % of them work above the shoulder level for more than an hour a day (13) . It is also observed that large animal veterinarians performing more than 250 rectal examinations a week have chronic arm, shoulder, and neck problems (15) . Other studies have found that veterinarians experience pain due to repeated movements (for example during the injection procedure) (16, 17) . Furthermore, work-related psychosocial factors like job dissatisfaction, stress, career status, time pressure, the attitude of the customer, the lack of knowledge of colleagues, the lack of understanding, and the lack of holidays are closely related to musculoskeletal problems in veterinarians (6, 8) .
Taking into consideration that the effect of animal breeding on the economy of countries is considerable, the necessity of preventing workforce loss among veterinarians arises (9) . Veterinarians in Turkey, and especially in the region where this research was performed, predominantly work with large animals. Therefore, they are considered to be under the greatest risk of WMSDs. While there are many studies conducted on WMSDs observed in healthcare professionals such as physicians, dentists, nurses, and physiotherapists in the literature, there is a limited number of studies conducted on veterinarians. On the other hand, in Turkey, there is no study conducted on musculoskeletal discomforts observed in veterinarians. The aim of this study was to determine the frequency of WMSDs observed in veterinarians and the risk factors of these problems in our country.
METHODS
This study is a cross-sectional study. The population of the study consisted of 758 veterinarians working in three provinces in southwest Turkey. The sample of the study included 207 veterinarians, chosen by a stratified sampling method, who agreed to participate to study. The veterinarians with musculoskeletal history (rheumatic disorder, trauma, surgery etc.) were excluded. The percentage response for this study was 60 %. A questionnaire was applied using the face-to-face interview method. The participants' demographic and occupational information were recorded and these included gender, age, bodyweight, height, body mass index (BMI: Body Mass Index was calculated as weight in kilograms divided by height in meters squared according to the subjects' self-reported weight and height data), work experience, number of working days per week, number of breaks of 15 minutes and more per day, position at work, type of animals they work with (9) . The list of the types of animals veterinarians worked was obtained from literature: large animals, small animals, and mixed animals (large animals: cattle, pigs, horses, goats, and sheep; small animals: dogs, cats, domestic rodents, birds and reptiles) (10) . The list was then showed to the veterinarians and they were asked to choose from the list. The perceived work stress and job satisfaction levels experienced by veterinarians were measured with a five-point Likert-type scale ranging as none, low, middle, high, and very high (6) . The modified Nordic Musculoskeletal Questionnaire (NMQ) was used to evaluate the participants' WMSDs. Ten specific symptom regions of the body marked by mapping (neck, shoulders, arms, elbows, hands-wrists, back, low back, hips-thighs, knees, and feet-ankles) were examined. In the first section, questions were asked as to whether there were any problems (pain, discomfort, paresthesia, etc.) in the body parts indicated in the last 12 months. The second section provided questions on veterinarians' difficulty to perform normal work activities due to the aforementioned problem in the last 12 months and finally, in the third section, they were asked if they had to take time off from their work due to the mentioned problem in the last 12 months (18) . The problem onset time scale allowing the veterinarians with WMSDs to select one of the five different time periods (before the student period, during the student period, within four years after graduation, within 15 years after graduation, more than 15 years after graduation) was used to determine when these problems first appeared (19) . The veterinarians were asked to select three out of seventeen work activities (obstetric procedures, vaccination, driving, rectal palpation, surgical procedures, handling/lifting, office activities/use of computer, animal examination, foot trimming, animal positioning, ultrasound, autopsies, blood collection/ intravenous injections, endoscopy, test for tuberculosis, dental examination, and radiography) specific to veterinary medicine to determine the work activities in which they experienced difficulties (8) (9) (10) . The survey was developed and the pilot trialed on ten veterinarians. All ten veterinarians who took part in the pilot survey completed the questionnaires. After the essential revisions were made in the questionnaire, research was started.
Statistical analysis
Statistical analyses of all the data obtained from the participants were conducted with IBM SPSS Statistics version 20.0 programme. The demographic and occupational information on the participants, NMQ, onset time of WMSD and the results of the risk factors were described by percentage and rate. The chi-square test was conducted to compare the veterinarians' body parts with WMSDs in terms of the type of animals they worked with. First the chi-square test, and then the logistic regression analysis were conducted to examine the effect of the job stress level and satisfaction of veterinarians on the formation of WMSDs. The statistical significance level was accepted as p<0.05.
Ethics approval
The ethics committee approval of the study was obtained from the Clinical Research Ethics Committee, Faculty of Medicine, Süleyman Demirel University, with the report No. 2149 dated 07.06.2013.
RESULTS
A total of 207 veterinarians, 91.3 % males and 8.7 % females, participated in the study. The demographic and occupational characteristics of the participants are presented in Table 1 . The average age of the veterinarians who participated in the study was 35.36±7.57 years, the average BMI was 27.41±3.87 kg m 2 , the average time spent in veterinary medicine field was 11.65±7.92 years and the average of their working time was 59.42±20.22 hours per week.
According to the results of NMQ, 49.8 % of the veterinarians had discomforts mostly in the low back, 41.1 % in the back and 39.1 % in the neck regions. According to the results of the same questionnaire, the veterinarians had difficulty in performing their jobs and had foot-ankle problems appear 5-15 years after graduation; elbow problems occur 15 years after graduation (Table 4) .
Three occupational activities which veterinarians think are mostly responsible for WMSDs are obstetric procedures with 28 %, vaccination with 25.6 % and driving with 23.2 %, respectively. Rectal palpation 18.8 %, surgical procedures 18.4 %, handling/lifting 15 %, office activities/ use of computer 14.5 %, animal examination 14 %, foot trimming 10.6 %, animal positioning 2.4 %, ultrasound 1.9 %, autopsies 1.9 %, blood collection/intravenous injections 1.4 %, endoscopy 0.5 %, test of tuberculosis 0.5 % are other occupational risk factors determined by the veterinarians and none of the veterinarians defined dental examination and radiography as an occupational risk factor.
When the effect of psychosocial risk factors on those with (Group 1) and without (Group 2) WMSDs is considered, the high level of job stress and low job satisfaction statistically significantly affect the formation of WMSDs (Table 5 ). The high level of job stress (OR:2.531, 95 % C.I.:1.057-6.063, p<0.05) and the no-lowmiddle level of job satisfaction (OR:2.722, 95 % C.I.:1.193-6.210, p<0.05) in the analysis of psychosocial risk factors conducted with logistic regression are the risk factors for WMSDs in veterinarians ( Table 6 ). The frequency of WMSDs increases 2.53 times when the level of job stress is high and 2.72 times with the no-low-middle level of job satisfaction.
DISCUSSION
This study was intended to determine the frequency of WMSDs occurring in various body parts of veterinarians, as well as the onset time, and work-related and psychosocial risk factors of these discomforts.
to take time off their work mostly due to the low back problems (Table 2) .
When the distribution of the veterinarians' body parts with WMSD is considered in terms of the type of animals they work with, there is a statistically significant difference in arm problems (p<0.05). This significance results from those veterinarians who work with large animals (Table 3) .
When the onset time of WMSDs is considered in terms of the body parts of veterinarians, it is observed that handwrist, low back, hip, and thigh problems occur in the first four years after graduation; neck, shoulder, arm, back, knee, 
N -Number of participants with work-related musculoskeletal discomforts; % Percent
As a result of the study, it was identified that the body parts causing veterinarians most problems were low back with 49.8 %, back with 41.1 %, and neck with 39.1 %. While the body parts causing most difficulties in veterinarian work activities due to feeling pain and discomfort are low back with 25.6 % and neck with 18.8 %, the body parts which make people take time off from work due to feeling pain and discomfort are low back with 12.1 % and neck with 6.3 %.
Scuffham et al. (8) stated that the frequency of WMSDs in veterinarians in terms of body parts was 73 % for the low back region, 59 % for shoulders, and 58 % for the neck region. Moreover, they stated that 42 % of those with low back problems, 28 % of those with shoulder and hand-wrist problems, and 25 % of those with neck problems experienced difficulties in work activities; 9 % of those with low back problems, 4 % of those with hand-wrist problems, and 3 % of those with neck, shoulder, and knee problems had to take time off from their work due to the discomfort they experienced. In another similar study conducted by Smith et al. (6) , the frequency of work-related low back and neck problems in veterinarians was found to be at high rates such as 62.6 % and 56.9 %, respectively. It was reported that the rates of problems that affected work in this study were 31.8 % for the low back region, 22 % for the neck region, and the rates of staying away from work were 6.1 % for the low back region and 2.8 % for the neck region.
O'Sullivan et al. (20) stated that the frequency of experiencing pain in terms of body parts was 35 % for low back, 25 % for neck, and 20 % for shoulders, and 34 % of veterinarians stayed away from work. In a study conducted on cardiologist veterinarians, the most frequent painful regions were neck with 54 %, shoulders with 52 %, handswrists with 42 %, and low back with 35 %, and, moreover, the working performance of 36 % of all participants decreased, 12 % of them had to take time off from work (21) .
In our study, the rates of being affected in body parts are similar to most studies. However, in a study about cardiologist veterinarians, the most affected part was the neck because of the intensive use of ultrasound. But in our study the veterinarians were not cardiologists, they were general practitioners. So the most affected part was low back. The rates of having difficulties during work and taking time off from work were found to be higher when compared to most studies. The reasons for the fact that the rates of being affected in body parts were different may be related to the fact that the veterinarians in our study were young and their exposure duration to the risk factors was brief. And the reasons for the high rates of having difficulties during work and taking time off from work may be related to the fact that necessary precautions were not taken in the population experiencing pain. In addition, veterinarians working in public institutions could take time off from work more easily when compared to veterinarians working at clinics. Moreover, the reason of the high rates of back and low back problems experienced in our study may be due to the need of more driving (13) .
The type of animals with which veterinarians work is related to the frequency and severity of WMSDs and the studies conducted support this opinion (14) . When the distribution of veterinarians' body parts with WMSD was examined in our study in terms of the type of animal they worked with, it was found out that arm problems were statistically significant and were observed more in veterinarians working with large animals. In a study conducted in veterinarians in California, those working with large animals experienced upper extremity and knee problems more than those working with small and mixed type animals (10). Kozak et al. (14) stated that veterinarians working with large and mixed type of animals reported upper body problems more frequently. In another study, veterinarians working with horses experienced upper body problems more (12) . It was observed that more than 95 % of the veterinarians evaluated in this study worked with mixed or large animals. Since there are a limited number of veterinarians working with small animals, comparison with other studies in this group would not be worthwhile. However, when veterinarians working with mixed and large animals are compared, similar results with literature are obtained. When the studies found in literature were examined closely, the problems of body parts and the comparisons between the types of animals veterinarians worked with were not mentioned in detail. The fact that veterinarians perform rectal palpation examination frequently can impact the frequency of arm problems in those working with large animals.
In our study, the period of time during which WMSDs appeared most frequently and the effect of work experience on this were examined for the parts of the body. In conclusion, it was determined that hand-wrist, low back, hip, and thigh problems occurred in the first four years after graduation; neck, shoulder, arm, back, knee, foot-ankle problems occurred 5-15 years after graduation; elbow problems mostly occurred 15 years after graduation. When the literature was examined, it was observed that only a general evaluation was made on the results and veterinarians did not evaluate the parts of the body separately. While some studies indicate that an increase in professional experience reduces the frequency and symptoms of WMSDs and that these result from the inexperience of newly graduated individuals (7, 22) , some studies support the opposite of this situation. Randall et al. (23) indicated that every five-year increase in work experience of the veterinarians performing ultrasound examination increases WMSDs symptoms. Kozak et al. (14) stated that elderly veterinarians experienced WMSDs more when compared to young veterinarians and related this situation to the fact that physical and muscular capacity decreased progressively with age (14, 24) . Büker et al. (25) said in their study conducted on physicians that WDSMs occurred 7.2 years on average after taking on a job. When the results of this study are examined, it is observed that the frequency of neck, shoulder, arm, elbow, back, knee, and foot-ankle problems increases together with experience. It is believed that this situation occurs due to the fact that people do not follow ergonomic recommendations on their workplaces although the negative effects of bad posture and inappropriate positions accumulate and increase with their professional experience. The risk factors in veterinary medicine are similar to the general occupational risk factors and include physical and psychosocial risk factors (9) . Physical risk factors mostly originate from occupational practices frequently performed by veterinarians. Rectal palpation, obstetric procedures, standing for a long time during surgery can be given as some examples of occupational practices. Driving and computer use are considered among the possible reasons for the occurrence of these factors (9, 10) . In the study we conducted, the three most risky occupational activities indicated by veterinarians were obstetric procedures with 28 %, vaccination with 25.6 %, and driving with 23.2 %. According to Berry et al. (10) , those who work with small and mixed animal types mostly complain of discomforts due to lifting. In addition, those working with small animals have problems at the rate of 28 % when carrying required equipment for work and at the rate of 12 % when standing for a long time during surgery. Those working with large animals have problems in terms of birth manipulations, rectal palpation, and horse dental care. Loomans et al. (12) indicated repetitive movements such as rectal palpation, ultrasound, radiography, dental and foot care, and abnormal posture as risk factors. Randall et al. (23) (14) indicated odontotherapy, obstetric procedures, radiological evaluation, and rectal palpation as risk factors. Hafer et al. (17) stated that 51 % of veterinarians were exposed to repeated movements during the injection procedure and this situation caused pain.
The vaccination procedures of animals in our country are controlled by veterinarians working as public employees. The fact that same individuals perform these activities all the time triggers the emergence of WMSDs. This situation may be the reason for the fact why 'vaccination' stands out in our study.
There are a limited number of studies conducted on psychosocial risk factors in veterinarians. In these studies, it was stated that an increase in job stress increases the frequency and severity of WMSDs (14) . The effect of psychosocial risk factors was examined in our study and the high level of job stress and low job satisfaction statistically significantly affected WMSDs and increased their rate of incidence. The rate of the incidence of WMSDs increases 2.53 times with the high level of job stress and 2.72 times with the no-low-middle level of job satisfaction. Scuffham et al. stated that job difficulty and dissatisfaction increased the rate of incidence of WMSDs 2.72 times (8) . White said that stress increased muscle tension and led to the formation or increase of WMSD, and this made it a vicious cycle by making the person more stressful and dissatisfied (27) . In a study conducted in Australia, it was stated that work-related stress sources such as long working hours per day, insufficient holidays and the lack of rest breaks were effective in the emergence of WMSDs (28) . Also in other studies, it was emphasized that work-related stress and dissatisfaction increased the severity of workrelated musculoskeletal discomforts (12, 14) . We consider that the reasons for work-related stress and dissatisfaction may be a busy schedule, inadequate resting, heavy working conditions (44.9 % of the veterinarians in this region must work seven days a week because animal owners want health care all the time) and economic concerns.
This study has some limitations. The age of the veterinarians in this study was young. It may not be possible to generalise the results since this study was conducted in three provinces. Therefore, there is a need for studies with wider participation in different geographical regions. Another limitation is the fact that since the number of veterinarians working with small animals among the participants of the study was very low, determinative comparisons in terms of the type of animals could not be performed. Furthermore, the participants were mostly evaluated subjectively, however, it is recommended to use objective evaluation methods in future studies. An additional limitation of this study was the insufficiency in indicating the cause and effect relation because of its crosssectional nature. The knowledge about the presence of discomfort and its relation with working activities depended on the subjects' self-reports. Therefore, there was no way of finding out the effects of non-work activities such as sporting activities and housework on musculoskeletal discomforts.
In Turkey, very little data exists on the prevalence and incidence of WMSDs in different occupations. Moreover, the current study is the first to report about WMSDs in Turkish veterinarians. The current study indicated that a large majority of veterinarians experienced work-related musculoskeletal pain and discomforts, and some physical and psychosocial risk factors which can cause such problems were described. In the light of these data, it is important to prevent WMSDs in veterinarians. Within the context of the prevention strategy, it is recommended to provide ergonomics training to veterinarians during and after undergraduate education to make them use their body and the occupational equipment more effectively, and to increase their levels of knowledge and awareness about the identification of the early signs of these problems and taking precautions immediately. The efforts as to the design of the work aimed at addressing pain and discomfort prevention in veterinarians may include the use of specialised equipment, such as adjustable height surgery tables, use of correct manual-handling techniques and appropriate use of safety precautions, use of suitable posture (for example during the ultrasound procedure) and body mechanics, use of proper rest/work ratios (especially for rectal palpation), regular rotation of tasks/ jobs, and organisational strategies such as the regulation of workload and work environment. In addition to these, it may also be necessary to develop the protective exercise habit aimed to decrease the overload of the musculoskeletal system and the risk of the development of degenerative changes by providing training to veterinarians on the exercises that can increase muscle strength, endurance, and coordination, and the elasticity of tendon and ligaments.
